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M3xw r~ m £ JL 

(VI) + (VIII) »~ R 6 — ^ >-R 4 -S-N^'COOR 11 

O O o ^ 

(IX) 

R 2 

-IM O 



Ij || n 1 

R -^, A ,J J -R 4 -S~N COOR 11 

W q H 

(X) 

05X^ IT— N 0 X 

* R — >>,.. ^"R S-N COOH 

W OH 
(XI) 

15 (|llg) 
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wo9 7/2 7 1 7 4 tzmm® Amm i xmtmM®%&-r: % z tit--? 

(»2lfi) 

flsfc* (VII) £^nn*;vA, tt{b**v>*©*fcK:SJ»bs 
5 h 7 5 >f®75 >i?£#Q^ 0°C~- 6 0 °C. b < fct 1 0 °C~ 4 0 °C 

T- 1 ~4 |?*b<ttl 0-3 0B#ftSm*3„ 4tfeS4»7>^ = '7 

ftt b< fc* 1 Q°C~-4 0"CT* 1 ~4 8 Bt^s S^Kiil 0-3 0m?3%kWt% 

ztK£\>m-WLT$.>MWLm (viii) &nzz£ifiT"g%> 0 

10 (i3H) 

•fb^-tf (vi) «iii!s?^f^*^7 5 Ffcttfc^i/v^oaMicjMu 

-3 0°C~2 0°C, ff* b<tt- 1 0°C~ 5 "CTit-fb ^lf U >Hf©ADy>ftj 
jSI&flP* 1 0 ^- ~ 3 0#P^. b<£3 0 £~ 2 l$H«j* U ffa-fc* (VI)© 
lADy>ft»ft4j*$*5, 4b44ti (VIII) t'WKi] s?>;gb< fctN- 

Mbfc^D^f >-fb«^;M«-- 3 0°C~3 0°C, $F£ b<(±- 1 0°C~1 
QVXMTL, 0 "C - 5 0°Cs b < B 1 Q"C~4 0°CT" 1 - 2 4M, &t b 
<&2~5«»b, fb^t/ (IX) SUSCk^lS, 
(Ml 4X8) 

20 W#R*JR?T?ft«fl3****filt**#ttN <b£*> (IX) fe**5'JHby 
>C»»bs 7 0°C~ 1 5 0 °Cb b < & 9 0°C~ 1 2 0°CT- 1 ~ 5 B#P^. ft 
Sb<ttl-2WIBBlifr«ckK:«J:&ft#» (X) c 

75>wiciffu D-y>K**iq*.N 4o°c~ioo=Cs »*b<tt 

25 6 0 °C~ 9 0°CT* 1 ~ ft% b <\* 1 - 3 ttrnftftl" & C t fc J: & 4b£ft 

(X) £#3c:i:rt s -£££o 
(1511) 
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WO 9 7/2 7 1 7 4 fcg3f$© A&fg 1 Ig t mmot^^t % C t ifiX- 
ftfefffetlfeftir* (X) » % WO 9 7 /2 7 1 7 4 fcB3ii<D#&fc £ ?) t H 

io r;v5b>;±^^JS C^*^^ *;v2/*£^) „ T^^n^A, 

1 5*tt*J;Df||ijlt«*^ WitBD e b i g n of Prodrugs, 
Elsevier, Am sterdam 1985 tefB$J&tlTV>3 0 sfcfSW'fb 

w?- s y*;v#=;v0j;^7'D h* y y ^^$ns. 7d K?y ^ 

25 ^bXiCKf^bV^xxf^tbtli^ ^fiH^fiK xf-M^fJVs n- 

XfiVs tert-^fibxXrJK ij ; xf-jl/x^f ^ N, N-5?x 

20 
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5 fcUTf^ ~-OCOC 2 H B , -OCO (t-Bu) , -OCOC IS H 31 , -0 
CO (m-COONa-Ph), -OCOCH 2 CH 2 COONa^ -OCOCH 
(N H 2 ) CH 3 , -OCOCH 2 N (CH,) , *fifi*& h ft £ „ 

10 &7"n h* 7 y ^jbHRSRSftSo 7d h*^ >^tbtH!:j?^ h* t bTji, 

-NHCG (CH,) 80 CH 3 , -NHCOCH (NH 2 ) C H a £> ft* • 

m, mm, mmw, *«*au Mttr«^ */aj»^ hb&jm, v^im 

21 
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(DUto&KzoMM&mbrzmmm, ts$Ms mmm, &mn, mmmomn 

5 ^Afcln«t5l^ MQ. 1 ~ 1 0 Omg/kg/HT-fe jfH 

< 14 1-2 Omg/kg/0 T?;fc5o 

10 Me : 

E t : i^;V 

n - P r : n-7n tT;v 

i-Pr :^V7d tr;v 

n-Bu : n — z/^V 
15 i-Bu : -f V -/^;V 

t-Bu : tert-7f;i/ 

P h : 7 xr;v 

B n : 

DMSO : *J tf-frXfrt^i/ K 
20 ftfltfl 

Mm fls£» (A-l) ®M» 
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A-1 



(Jf=i 1 .1^=1) 

D-7 ir;i/77->^ ^x^r-W/ttBttCl, 18.12 g, 84mmol) ©7.k (100 ml) 
«t, 2mol/L ©M± h 0 ->A?J<5§® (61.26 ml) 4^DD^;rt 

5 ~;v^ii.#® (2, 16.09 g, 70 mmol) ft JO A, SSt 3 fl$fijg# t fc „ 

(2mol/L) C&g, Mif^ifflbfeo ««MM^HJt>£ 

>/^dF-^>-C^S-fbt5Ci:K:«3; l)^ 188-189 e C© !ftf#j (3, 21.56 g, JR 
^84.8%) £^fco 

10 IR(KBr, y max cm 4 ) 3280, 2956, 1737, 1691, 1428, 1346, 1284, 1166, 723 

23 
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l H NME (CDC1 8) (5 ppm): 2.77(dd, J = 9.3, 13.6 Hz, 1H), 2.94 (dd, J = 5.7, 13.5 
Hz, 1H), 3.37 (s, 3H), 4.01 (dt, J= 6.0, 9.0 Hz, 1H), 7.08-7.23 (m, 5H), 7.66 (d, J 
= 8.4 Hz, 2H), 7.97 (d, J - 8.4 Hz, 2H), 8.69 (d, J = 9.0 Hz, 1H), 13.38 (br s, 1H) 
[<x] D + 3.2±0.9 (c - 0.505, DMSO, 24'C) 
5 7G^M(C n H 17 N0 6 S)i:UT 

StM : C;56.19, H;4.72, N;3.85, S;8.82 
: C;56.06, H;4.57, N;3.93, S;8.75 

(i2lg) 

2-?~n^T-te?-)Vi-y # U> (4, 4.98 g, 20 mmol) tA^^l/Vf 1>75 
10 > (3.08 g, 22 mmol) ©?DD^1/A (60 ml) Mt? 2 4 fltPrti$ L 

fco flffflbfe^ftSfflflStl/, ?DD^;kA-e»b, ^t^V>ff^> 
ffi (7.66 g) Z(D 1*1 6.38 g£x£7-;i/ (60 ml) fcMS^ £©Tf$J| 

M (15ml) £iD* % 2 4l^®«|^Ufco #rftil/fc«g££*&8lU 7jc«#t& 
C £ J; D #M > 200°C©iM (5, 3.10 g, » 84%) 
15 IR(KBr, v max cm' 1 ) 3442, 2940, 2842, 1689, 1619, 1479, 1386, 1261, 1189, 1120, 
817 

»H NMR (DMS0-d 6) tfppm): 4,72 (s, 2H), 7.64-7.77 (m, 2H), 7.99-8.12 (m, 3H), 
8.17 (d, J = 7.8 Hz, 1H), 8.57 (s, 3H), 8.79 (s, 1H) 
HE- FAB MS m/z 7>j-07^ft C 12 H 12 NO [M + H] + <t bt 
20 ttfttt : 186.0919 

Hiefl : 186.0920 
(f|§ 3 I§) 

fl3-6-»(8) (363 mg, 1 mmol) fc^^f ;i/*Jl/A7 5 K (0.05 ml) ©MX^ 
l/> (3 ml) SI«t: 4 7jC&T^-fb#*tHJ;V (105 nl, 1.2 mmol) SflDi^ 
25 T 1 l*Mft#b&o<ffr6tt<6)(244mg, 1.1 mmol) tit U > (0.28 ml, 3.5 mmol) 
®mh*?-\s> (3 ml) JiiacOilbiSMbfc^ u U AT 

24 
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(6, 540mg) &m$ktZ>Z.f&<&<D%]&\ZR^tzo ' 

(i4ii) 

5 <fb^#J(6)©#*S/ii<fb>; > (6 ml) M« 110-CT* 1.5iM»bfc„ JjOS 

^DD*;vA/||x^ji, s 3/2 fcTM-ra$#tHg) N T-fe b >/;s*y 

10 >T5|gKbt5 £ fcfcJ:. i?s M 176-178°CCDg!ftt7 (7, 212 mg, 2Xg}tbT 
©M4l.4%) £t#fc 0 

IR(KBr, vmax cm 1 ) 3345, 1743, 1342, 1176, 1164, 1095, 817, 752 

l H NMR (DMSO-d 6 ,c5ppm): 3,04 and 3,10 (dABq, J = 6.0, 13.8 Hz, 2H), 3.54 (s, 

3H), 4.29 (dt, J = 9.3, 6.0 Hz, 1H), 5.15 (d, J = 9.3 Hz, 1H), 7.05-7,12 (m, 2H), 

15 7,21-7.30 (m, 3H), 7.49-7,60 (m, 2H), 7.61 (b, 1H), 7.79 (dd, J = 0.9, 8.4 Hz, 1H), 
7,87 (d, J = 8.1 Hz, 4H), 7.93 (d, J = 8,4 Hz, lH), 8.21-8.25 (m, 3H) 
[ah - 12.9 ±1.0 (c = 0.506, DMSO, 24°C) 
7D^^^(C 2B H 24 N 2 O 5 S-0.4 acetone) t LX 
M#L : C;67.70, H;4,97, N;5.23, S;5.98 

20 mm : C;67.43, H;4.75, N;5.38, S;6.26 

flj&%(7) (170 mg, 0.332 mmol) © ¥ * ^ )\ X )V * * ^ F (4 ml) $g« fcu £ 
UX- Imol/LTkM^b *)*&7kmW> (1.0ml) 2 4P§M#Lfco ffitX, 

25 MMtti&mM-f- b y t?&7m$x<m&L^ b u ^ a^tm^, m 

£&f£ Lfzo nm%T± h >/^V->XmMt 5 £ Iftjft 243-245°C 

0@6iT-$J (A-l, 119 mg, »71.9%) %Utc 0 

25 



WO 02/28844 



PCT/JP01/08507 



IR(KBr, v max cm' 1 ) 3430, 3284, 1718, 1344, 1261, 1166, 1095, 846 
J H NMR (DMSO-d 6 ,(5ppm): 2.76(dd, J = 9-3, 13.5 Hz, 1H), 2.99 (dd, J = 5.1, 
13.5 Hz, 1H), 3,97 (dt, J =5.7, 9.0 Hz, 1H), 7,11-7.26 (m, 5H), 7.54-7.65 (m, 2H), 
7.76 (d, J - 8.7 Hz, 2H), 7.98 (dd, J = 2.1, 8.4 Hz, 1H), 8.01-8.10 (m, 4H), 8.18 (d, 
5 J = 8.7 Hz, 2H), 8.44-8.53 (m, 2H), 12.80 (br b, 1H) 
[a] D ~ 5.9±0.9 (c = 0.508, DMSO, 24.5°C) 
7cm^^(C 2B H 22 N 2 O B S-0.2H 2 O)h LT 

ti-Jltl : C;66.97, H;4.50, N;5.58, S;6.39 

mtm : C;66.99, H;4.34, N;5.63, S;6.24 

io mmm i tmm<D^m^^^, ih&yo (a-2) - u-ei) *&mstz 0 & 
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1 



No. 


No. 




R6 


* 


iH-NMR (DMSO-de) 


2 


A-2 


Me 




R 


1.20 (d, J= 7-2 Hz, 3H), 3.85 (m, 1H), 
7.43 (m, 1H), 7.54 (t, J= 7.6 Hz, 2H), 
7.89 (d, J= 7.5 Hz, 2H), 7.94 (s, 1H), 7.96 
(d, J=8.1 Hz, 2H), 8.27 (d, J= 8.1 Hz, 
2H), 8.35 (d, 8.4 Hz, 1H), 12.67 (br s, 
1H) 


3 


A-3 


Me 


/=\ 


S 


1.20 (d, J= 7.2 Hz, 3H), 3.85 (m, 1H), 
7,43 (m, 1H), 7.54 (t, J= 7.8 Hz, 2H), 
7.89 (d, J= 8.1 Hz 2H) 7 94 (s IB) 7 96 
(d, J= 8.1 Hz, 2H), 8.27 (d, J= 8.1 Hz, 
2H), 8.33 (d, 8.1 Hz, 1H), 12.66 (br s, 
1H) 


4 


A-4 


Me 


CI — — 


R 


1 19 fd J=7 5 Hz 3TT) 3 84 (m 1TT> 7 fin 
(d, J=8.7Hz, 2H), 7.92 (d, J=9.0Hz, 2H), 
7,95 (d, J=8.7 Hz, 2H), 7.99 (s, 1H), 8.27 
(d, J=8.7Hz, 2H), 8.33 (m, 1H), 12.60 (br 
s, 1H) 


5 


A-5 


Me 


C! — — 


S 


1,19 (d, J=7.5 Hz, 3H), 3.84 (m, 1H), 
7.58-7.63 (m, 2H), 7.89 -7.98 (m, 4H), 
7.99 (s, 1H), 8.24-8.29 (m, 2H), 8.33 (d, 
J=8.1 Hz HI) 12 62(brs 1H) 


6 


A-6 


Me 


FH Q__ 


R 


1.19 (d, J=7.5 Hz, 3H), 3.84 (m, 1H), 7.92 
(s, 1H), 7.95 (m, 2H), 7.95 <d, J=8.4 Hz, 
2H), 8,26 (d, J=8-7 Hz, 2H), 8.35 (d, 
J=8.1 Hz, 1H), 12.61 (br s, 1H) 


7 


A-7 


Me 




S 


1.19 (d. J=7,5 Hz 8H), 3 85 (m IB) 7 39 
(t, J=8.7 Hz, 2H), 7.91-7.99 (m, SB), 8.26 
(d, J=8.7Hz, 2H), 8.35 (d, J=7.8Hz, IB), 
12.68 (br 6, 1H) 


8 


A-8 


Me 


MeO-^~^ — 


R 


1,19 (d, J=7.2 Hz, 3H), 3.83 (s, 3H), 3.83 
(m, 1H), 7.09 (d, J=9.0 Hz, 2H), 7.79 (s, 
1H), 7.82 (d,J=9.0 Hz, 2H), 7.94 (d, 1 
J=8.7Hz, 2H), 8.23 (d, J=8.4Hz, 2H), 
8.32 (d, J=6.9Hz, 1H) 


9 


A-9 


Me 




S 


1.19 (d, J=7.2 Hz, 3H), 3.83 (s, 3H), 3.84 
(m, 1H), 7.06-7.12 (m, 2H), 7.79 (s, 1H), 
7.79-7.85 (m, 2H), 7.91-7.97 (m, 2H), 
8.21-.8.26 (m, 2H), 8.33 (d, J=8.4 Hz, 
1H), 12.65 (br s, 1H) 


10 


A-10 


Me 


BrH Q~~ 


R 


1.19 (d, J=7.2Hz, 3H), 3.84 (m, 1H), 7.74 
(d, J=8.4Hz, 2H), 7.85 (d, J=8.4Hz, 2H), 
7.95 (d, J=8.1 Hz, 2H), 8.00 (s, 1H), 8-27 
(d, J=8.1 Hz, 2H), 8.34 (br s, 1H), 12.70 
(br s, 1H) i 
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2 



No. 


No. 


R2 


R6 




iH-NMRCDMSO-de) 


11 


A-ll 


Me 


Br— — 


s 


1.19 (d, J=7.2Hz, 3H), 3.84 (m, 1H), 7.74 
(d, J=8.7Hz, 2H), 7.86 (d, J=9.0Hz, 2H), 
7.95 (d, J=8.7 Hz, 2H), 8.01 (s, 1H), 8.27 
(d, J=8.7 Hz, 2H), 8.35 (br s, 1H), 12.70 
(br s, 1H) 


12 




Bn 




R 


2.75 (dd, J=9.3, 13.8 Hz, 1H), 2.94 (dd, 
J-5.4, 13.8 Hz, 1H), 3.95 (dt, J=5.7, 8.7 
Hz, 1H), 7.11-7.24 (m, 5H), 7.43 (m, 1H), 
7.54 (t, J=7.2 Hz, 2H), 7.72 (d, J=8.1 Hz, 
2H), 7.89 (d, J=7.5 Hz, 2H), 7.94 (s, 1H), 
8.11 (d, J=8.1 Hz 2H> 8 49 fd J=9 3 H? 
1H), 12.79 (br s, 1H) 


13 


A-13 


B„ 


a- 


S 


2.75 (dd, J=9.6, 13.8 Hz, 1H), 2.98 (dd, 
J=5.7, 13.8 Hz, 1H), 3.95 (dt, J=5.4,9.0 
Hz, 1H), 7.10-7,25 (m, 5H), 7.43 (m, 1H), 
7.54 (t> J=7.2 Hz, 2H), 7.73 (d, J=8.4 Hz, 
2H), 7.89 (d, J=7.2 Hz, 2H), 7.94 (s, 1H), 
8 12 fd J=8 4 Hz 2H> 8 47 fd J=R 7 14V 
1H), 12.77 (br s, 1H) 


14 


A-14 


Bn 


Meo-O- 


R 


2.75 (dd, J=9.3, 13.5 Hz, IB), 2.97 (dd, 
J=5.4, 13.8 Hz, 1H), 3.83 (s, 3H), 3.94 
(dt, J=5.4, 9.0 Hz, 1H), 7.10 (d, J=9.0 Hz, 
2H), 7.12-7.24 (m, 5H), 7.71 (d, J=8.4 
Hz 2H) 7 78fs 1H) 7 82fd J=9 0H7 
2H), 8.09 (d, J=8.4Hz, 2H), 8.47 (d, 
J=9.0 Hz, 1H), 12.76 (br s, 1H) 


15 


A-16 


Bn 


CI — 


R 


2.74 (dd, J=9.3, 13.8 Hz, 1H), 2.97 (dd, 
J=5.4, 13.8 Hz, 1H), 3.94 (m, 1H), 7.10- 
7.25 (m, 5H), 7,61 (d, J=8.7Hz, 2H), 7.72 
(d, J=8.7 Hz, 2H), 7.92 (d, J=8.7 Hz 2H) 
7.99 (s, 1H), 8.12 (d, J=8.7 Hz, 2H), 8.49 
(d, J=9.9 Hz, 1H) 


16 


A-16 


Bn 


a-O- 


S 


2.75 (dd, J=9.3, 13.8 Hz, 1H), 2.98 (dd, 
J=5.7, 13.8 Hz, 1H), 3.95 (in, 1H), 7.11- 
7.23 (m, 5H), 7.58-7.64 (m, 2H), 7.72 (d, 
J=8.4 Hz, 2H), 7.90-7.95 (m, 2H), 7.99 (s, 
1H), 8.12 (d, J=8.4 Hz, 2H), 8.49 (d, 
J=8.4Hz, 1H), 12.80 (br 8, 1H) 


17 


A-17 


Bn 


B--0- 


R 


2.74 (dd, J=9.8, 13.8 Hz, 1H), 2.97 (dd, 
J=5.7, 13.8 Hz, 1H), 3.94 (m, 1H), 7.11- 
7.22 (m, 5H), 7.71 (d, J=7.5 Hz, 2H), 
7.70-7,75 (m, 2H), 7.83-7.87 (m, 2H), 
8.00 (s, 1H), 8.12 (d, J=8.4Hz, 2H), 8.48 
(d, J=9.0 Hz, 2H), 12.78 (br 8, 1H) 
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No. 


No. 




R6 


A 


iH-NMR (DMSO-de) 


18 


A-18 


Bn 




s 


2.74 (dd, J=9.3, 13,8 Hz, 1H), 2.97 (dd, 
J=5.1, 13.5 Hz, 1H), 3.93 (m, 1H), 7.11- 
7.22 (m, 5H), 7.71 (d, J=7.8 Hz, 2H), 7.74 
(d, J=8.4 Hz, 2H), 7.85 (d, J=8.7 Hz, 2H), 
8.00 (s, 1H), 8.12 (d, J=8.4Hz, 2H), 8.49 
(d, J=9.3 Hz, 1H), 12.80 (br s, 1H) 


19 


A-19 


Bn 




R 


2.72 (dd, J=9.3, 13.8 Hz, 1H), 2.97 (dd, 
J=5.7, 13.8 Hz, 1H), 3.95 (m, 1H), 7.10- 
7.24 (m, 5H), 7.39 (t, J=8.7 Hz, 2H), 7.72 
(d. J=8 4 Hz. 2H) 7 92 (s IB) 7 92-7 99 
(m, 2H), 8.12 (d, J=8.4 Hz, 2H), 8.48 (d, 
J=9.0 Hz, 1H), 12.78 (br s, 1H) 


20 


A-20 


Bn 




S 


2.74 (dd, J=9.6, 14.1 Hz, 1H), 2.97 (dd, 
J=5.7, 13.8 Hz, 1H), 3.90 (m, 1H), 7.10- 
7.24 (m, 5H), 7.39 (t, J=9.0 Hz, 2H), 7.71 
fd J=8 4 Hz 2H» 7 92 fq ITT) 7 93-7 
(m, 2H), 8.11 (d, J=8,4 Hz, 2H), 8.49 (d, 
J=9.0 Hz, 1H), 12.80 (br s, 1H) i 


21 


A-21 


i-Pr 




R 


0.81 (d, J=6.6 Hz, 3H), 0.84 (d, J=6.6 Hz, 
3H), 1.96 (m, 1H), 3.58 (dd, J=6.0, 9.3 
Hz, 1H), 7.43 (m, 1H), 7.53 (t, J=7.2 Hz, 
2H), 7.86-7.97 (m, 5H), 8.22 (d, J=9.3 
Hz 1BD 8 25 fd J-8 7 Hz 2H) 12 61 
(br s, 1H) 


22 


A-22 


i-Pr 


Q- 


S 


0.81 (d, J=6.9 Hz, 3H), 0.85 (d, J=6.9 Hz, 
3H), 1.97 (m, 1H), 3.58 (dd, J=6.3, 8.4 
Hz, 1H), 7.43 (m, 1H), 7.53 (t, J=7.2 Hz, 
2H), 7.89 (d, ,1=7.8 Hz, 2H), 7.94 (d, 
J=8.4Hz, 2H), 7.94 (s 1H) 8 21 (d 
J=8.4Hz, 1H), 8.25 (d, J=8.4Hz, 2H), 
12.60 (br s, 1H) 






1-IrF 




TP 


0.81 (d, J=6.6 Hz, 3H), 0.84 (d, J= 6.9 
Hz, 3H), 1.96 (m, 1H), 3.57 (m, 1H), 7.60 
(d, J=8.7 Hz, 2H), 7.93 (d, J=9.0 Hz, 2H), 
7.94 (d, J=8.7 Hz, 2H), 7.99 (b, 1H), 8.22 
(m, 1H), 8.26 (d, J=8.7Hz, 2H), 12.61 (br 
8, 1H) 


24 


A-24 


i~Pr 


c, - h Q- 


s 


0.81 (d, J=6.9 Hz, 3H), 0.84 (d, J= 6.9 
Hz, 3H), 1.97 (m, 1H), 3.57 (m, 1H), 7.60 
(d, J=8.7Hz, 2H), 7.58-7.63 (m, 2H), 
7.90-7.97 (m, 2H), 7.99 (s, 1H), 8.18-8.29 
(m, 3H), 12.60 (br s, 1H) 



29 



WO 02/28844 



PCT/JP01/08507 



4 



mmm 

No. 


No. 


W 


R6 


* 


iH-NMR (DMSO-de) 


25 


A-26 


i-Pr 


F \\ h 


R 


0,81 (d, J=6.9 Hz, 3H), 0.84 (d, J=, 6.9 
Hz, 3H), 1.97 (m, 1H), 3.58 (dd, J=5,7, 
8.7 Hz, 1H), 7.39 (t, J=8,7 Hz, 2H), 7.91- 
7.99 (m, 5H), 8.20-8.28 (m, 3H), 12.62 
(fars, 1H) 


26 


A-26 


i-Pr 


/'T7" L \ 


S 


0.81 (d, J=6.9 Hz, 3H), 0.84 (d, J= 6.6 
Hz, 3H), 1.96 (m, 1H), 3.57 (dd, J^6.0, 
8.7 Hz, 1H), 7.39 (t, J=9.0 Hz, 2H), 7.91- 
7.99 (m, 5H), 8.22 (d, J=8.7Hz, 1H), 8.24 
(d, J=8.7 Hz, 2H), 12.62 (br s, 1H) 


27 


A-27 


i-Pr 




R 


0.81 (d, J=6.9 Hz, 3H), 0.84 (d, J= 6.6 
Hz, 3H), 1.96 (m, 1H), 3.57 <m, 1H), 
7.70-7.76 (m, 2H), 7.83-7.88 (m, 2H), 
7.93 (d,, J=8.4 Hz, 2H), 8.00 (s, 1H), 
8.18-8.29 (m, 3H), 12.65 (br s, 1H) 


28 


A-28 


i-Bu 


MqOH^ ^ — 


R 


0.73 (d, J=6.6 Hz, 3H), 0.83 (d, J=6.6 Hz, 
3H), 1.32-1.50 (m, 2H), 1.60 (m, 1H), 
3.71 (m, 1H), 3.83 (a, 3H), 7.09 (d, J=8.7 
Hz, 2H), 7.79 (s, 1H), 7.83 (d, J=8,7 Hz, 
2H), 7.92 (d, J=8.7Hz, 2H), 8.23 (d, 
J-8.7 Hz, 2H), 8.33 (d, J=9 J Hz 1H) 
12.61 (br b, 1H) 


29 


A-29 


i-Bu 




S 


0.73 (d, J=6.6 Hz, 3H), 0.83 (d, J=6.6 Hz, 
3H), 1.36-1.47 (m, 2H), 1.60 (m, 1H), 
3.71 (m, 1H), 3.83 (s, 3H), 7.09 (d, J=9.0 
Hz, 2H), 7.79 (s, 1H), 7.83 (d, J=9.0 Hz, 
2H), 7.91 (d, J=8,7 Hz, 2H), 8.23 (d, 
J=8.4Hz, 2H), 8.32 (d, J=8.1 Hz, 1H), 
12.60 (br s, 1H) 


30 


A-30 


i-Bu 


CI — — 


R 


0.73 (d, J=6.6 Hz, 3H), 0.83 (d, J=6.6 Hz, 
3H), 1.33-1.50 (m, 2H), 1.60 (m, 1H), 
3.72 (m, 1H), 7.57-7.63 (m, 2H), 7.89- 
7.96 (m, 4H), 7,99 (s, 1H), 8.24-8.29 (m, 
2H), 8.35 (d, J=9.0 Hz, 1H), 12.61 (br e, 
1H) 


31 


A-31 


i-Bu 


CI — ^""^ — 


s 


0.73 (d, J=6.6 Hz, 3H), 0.83 (d, J=6.9 Hz, 
3H), 1.34-1.47 (m, 2H), 1.60 (m, 1H), 
3.71 (m, 1H), 7.60 (d, J=8.4 Hz, 2H), 7.93 
(d, J=8.7 Hz, 2H), 7.99 (s, 1H), 8.26 (d, 
J=8.4Hz, 2H), 8.35 (m, 1H), 12.60 (br s, 
1H) 
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ft 5 



No. 


No. 


R2 


Re 




iH-NMR (DMSO-ds) 


32 


A-32 


i-Bu 




s 


0.73 (d, j=6,6Hz, 3H), 0.83 (d, J=6.6 Hz, 
3H), 1.34-1.50 (m, 2H), 1.60 (m, 1H), 
3 71 (rn ITTi 7 40 (<\ ,T— 8 7 HV 9TTs 

7.91-7.98 (m, 5H), 8.26 (d, J=8.7 Hz, 
2H), 8.35 (d, J=8.1 Hz, 1H), 12.65 (br 8, 
1H) 


33 
oo 




s-Bu 




0 
0 


0.75-0.83 (m, 6H), 1.14 (m, 1H), 1.37 (m, 
IH), 1.69 (m, 1H), 3.60 (m, 1H), 7.73 (d, 
d-o. / xlz., jiJH.;, /.ob (a, J-o.4 Hz, 2H), 
7.93 (d, J=8.4 Hz, 2H), 7.97 (b, 1H), 8.25 
(d, J=8.4 Hz, 2H), 12.60 (br s, 1H) 


34 


A-34 




s-Bu 


MeO— \\ ^ — 


s 


0.72-0,86 (m, 6H), 1.12 (m, IH), 1.37 (m, 
IH), 1,69 (m, 1H), 3.61 (m, 1H), 3.83 (s, 
3H), 7.09 (d, J=9.0 Hz, 2H), 7.79 (s, 1H), 

*7 QQ A3 T^— O /4 XT™ oT_T\ rr no /J T r» 4 tt 

7.8tJ (a, J=8.4 Hz, 2H), 7.92 (d, JMJ.4Hz, 
2H), 8.22 (d, J=8.7 Hz, 2H), 8.26 (m, 
1H), 12.62 (br s, 1H) 


35 


A-35 


CH 2 CH2- 




R 


1.65-1.95 (m, 2H), 1.94 (s, 3H), 2.26-2.48 
(m, 2H), 3.83 (e, 3H), 3.91 (m, 1H), 7.09 
(d, J-8.7 Hz, 2H), 7.79 (s, 1H), 7.83 (d, 
J=8.7 Hz, 2H), 7.92 (d, J=8.7Hz, 2H), 
8.23 (d, J=8.4 Hz, 2H), 8.38 (d, J=9.3 Hz, 
1H), 12.81 (br s, 1H) 


36 


A-36 


CHaS- 
CH2CH2- 


Cl ~~~0~~ 


R 


l,bi-l.vo {m, Zt±), 1^4 (s, 3H), 2.27-2.49 
(m, 2H), 3.92 (m, 1H), 7.60 (d, J=8.4 Hz, 
2H), 7.91-7.96 (m, 4H), 7.99 (s, 1H), 8.26 
(d, J=8.4 Hz, 2H), 8.39 (d, J=8,4 Hz, 1H), 
12.77 (br s, 1H) 


37 


A-37 


H 


O 




a,o/ (.a, 4.0 riz, ^ri^ * „4d (m, lid), 
7.49-7.68 (m, 2H), 7.89 (d, J= 7.2 Hz, 
2H), 7.94 (s, IH), 7.96 (d, J= 8.4 Hz, 2H), 
8.19-8.30 (m, 3H), 12.72 (br e, IH) 


38 


A-38 


HOOC- 
CH 2 » 




R 


.a.'tO V< au , 0—0.0, XD.^ Ij.li, XUL), V,O.Ct, 

J=6.3, 16.5 Hz, IH), 4.13 (m, IH), 7.60 
(d, J=8.7Hz, 2H), 7.93 (d, J=8.7Hz, 2H), 
7.95 (d, J=8.7 Hz, 2H), 7.99 (b, IH), 8.42 
(br a, IH), 12.63 (br s, 2H) 


39 


A-39 


HOOC- 
CH2- 




S 


2.40 -2.65 (m, 2H), 4.11 (m, IH), 7.61 (d, 
J=8.4Hz, 2H), 7.95 (dd, J=8.4Hz, 4H), 
8.00 (s, IH), 8.25 (d, J=8.4Hz, 2H), 8.43 
(m, IH), 12.51 (br s, 2H) 


40 


A-40 


HOOC- 

ch 2 - ; 


p -o- 


S 


2.40-2.70 (m,2H), 4.15 (m, IH), 7.39 (t, 
J=8.7Hz, 2H), 7.90-8.00 (m, 4H), 7.96 (s, 
IH), 8.24 (d, J=8.4Hz, 2H), 8.42 (br s, 
IH), 12.50 (br s, '2H) 
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^ 6 



mm 

No. 


No. 


R3 


R6 


* 


iH-NMR (DMSO-ds) 


41 


A-41 


jnkA./v/- 
CH 2 - 


M©0"~-\\ ^ ■■■ 


R 


2,47 {m, 1H), 2.63 (dd, J=6.6, 16.8 Hz, 
1H), 3.83 (s, 3H), 4.12 (t, J=6.6 Hz, 1H), 
/,uy ^a, tj— y,u xiz, Zo.,), /y ^s, it±) t i.oZ 
(d, J=8.7 Hz, 2H), 7,93 (d, J=8.7 Hz, 2H), 
8.22 (d ( J=8.4Hz, 2H), 8 40 (br s, 1H), 
12.50 (br s, 2H) 


42 


A-42 


HOOC- 
CH a - 




S 


z.40-2.75 (na, 3.82 (s, 3H), 4.07 (m, 
IK), 7.08 (d, J=8.7Hz, 2H), 7.78 (b, 1H), 
7.82 (d, J=8,7Hz, 2H), 7.92 (d, J=8.7Hz, 
2H), 8.22 (d, J=8.7Hz, 2H), 8.40 (br a. . 
IJtlJ, 12.50 (br s, ztL) 


43 


A-43 


HOOC- 
(CHa) 2 - 


CI — — 


R 


1.69 (m, 1H), 1.88 (m, 1H), 2.23 (t, J=7.2 
Hz, 2H), 3.83 (m, 1H), 7.58-7.64 (m, 2H), 
7.90-7.96 (m, 4H), 8.00 (s, 1H), 8.23-8.29 
(m, 2H), 8.37 (br s, 1H), 12.42 (br b, 2H) 




A-44 


HOOC- 
(CH 2 ) 2 " 


CI — — 


S 


1.69 (m, 1H), 1.88 (m, 1H), 2.23 (t, J=7,2 
Hz, 2H), 3.83 (m, 1H), 7.58-7.63 (m, 2H), 
7.89-7.95 (m, 4H), 7.99 (b, 1H), 8.23-8.29 
(m, 2H), 8.36 (br s, 1H). 12.42 (br e, 2H) 


45 


A-45 


Pb. 


CI — — 


R 


4.97 (d, J=9.0Hz, 1H), 7.19-7.33 (m ( 
5H), 7.57-7.63 (m, 2H), 7.85-7.95 (m, 
4H), 7.98 (s, 1H), 8.14-8.19 (m, 2H), 8.94 
(d, J=9.3 Hz, 1H), 13.02 (br e, 1H) 


46 


A-46 


Me 




R 


1.21 (d, J=7.5 Hz, 3H), 3.87 (m, 1H), 
7.54-7.65 (m, 2H), 7.95-8.09 (m, 7H), 
8.29-8.39 (m, 3H), 7,94 (b, 1H), 7.96 (d, 
J=8.1 Hz, 2H), 8.47 (s, 1H), 12.67 (br s, 
1H) 


47 


A-47 


Me 




S 


1,21 (d, J=7.5 Hz, 3H), 3.87 (m, 1H), 
7.54-7.65 (m, 2H), 7.95-8.09 (m, 7H), 
8.29-8.41 (m, 3H), 7.94 (s, 1H), 7.96 (d, 
J=8lHz 2H) 8 47 fa IFTl 12fiRrtirR 
1H) 


48 


A-48 


Bn 




R 


2.76 (dd, J=9.3, 13.5Hz, 1H), 2.99 (dd, 
J=5.1, 13.5Hz, 1H), 3.97 (dt, J=5.7, 
9.0Hz, 1H), 7.11-7.26 (m, 5H), 7.54-7.65 
(m, 2H), 7.76 (d, J=8.7Hz, 2H), 7.98 (dd, 
J=2.1, 8.4Hz, 1H), 8,01-8.10 (m, 4H), 
8.18 (d, J=8.7Hz, 2H), 8.44-8,53 (m, 2H), 
12.80 (brs, 1H) 



32 
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H 7 



No. 


No. 


R2 


R6 




iH-NMR (DMSO-d 6 ) 


49 


A-49 


Bn 




S 


2.76 (dd, J=9.3, 13.5 Hz, 1H), 2.99 (dd, 
J=5.1, 13.5 Hz, 1H), 3.97 (dt, J=5.1, 8,7 
Hz, 1H), 7.11-7.26 (m, 5H), 7.54-7.65 (m, 
2H), 7.76 (d, J=8,7 Hz, 2H), 7.98 (dd, 

8.19 (d, J=8.7 Hz, 2H), 8.47 (s, 1H), 8.49 
(d, J=8.7 Hz, 1H), 12.79 (br e, 1H) 


50 


A-50 


i-Pr 




R 


0.82 (d, J=6.6 Hz, 3H), 0.85 (d, J=6.9 Hz, 
3H), 1.98 (m, 1H), 3.59 (dd, J=6.0, 9.3 
Hz, 1H), 7.54-7.64 (m, 2H), 7.94-8.00 (m, 

RFH ft fll-ft 09 <Vn 4¥fl ft 93 T— Q q 
Hz, IE), 8.31 (d, J=8.7 Hz, 2H), 8.47 (s, 
1H), 12.61 (br s, 1H) 


51 


A-51 


i-Pr 




S 


0.82 (d, J=6.9 Hz, 3H), 0,85 (d, J=6.9 Hz, 
3H), 1.98 (m, 1H), 3.59 (dd, J=6.3, 9.3 
Hz, 1H), 7.54-7.64 (m, 2H), 7.94-8.00 (m, 
3H), 8.01-8.09 (m, 4H), 8.23 (d, J=#.3 ! 
Hz, 1H), 8.28-8.33 (m, 2H), 8.47 (s, 1H), 
12.61 (br b, 1H) 
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mm 5 2 




B-1 



(ft lX5g) 

fc£#>(3) (1.09 g, 3mmol) k^^f^^^AT^ K (0.05ml) ©ftfls^l/ 
5 > (10 ml) !BII«iC N 7j<^T«ft^^-y-';;V (0.31 ml, 3.6 mmol) &in£s ft 

»t? Ionian* ufe, wfs»ffs*ui&nfcSi^D') 2.75 j - 

4'-* b*^7Hz h7x; >ftttft(8)©ftfli**-l/> (10 ml) ilMf^ *K#T 
tf!)^> (0,85 ml, 10.5 mmol) &il]*. N ftiBT 2 4 M» Lfz a MJM&7.k 
-2moVLMmtem%, Mx^^TfSflHbfco *M£gSMfekilt^ Ur?A 

WEftttlsfe, ilSr b 7 t h* D 7 7 > A^pf >i!gifb t ^ ^ J: 
!K M 18O-182°C0iM (9, 931mg, W 60.8%) tfffco 
IR(KBr, V max cm 1 ) 3361, 3286, 1739, 1683, 1637, 1600, 1521, 1344, 1257, 1232, 
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1170, 1095 

! H NMR (DMSO-d 6 ,<5ppm): 2.78 (dd, J - 9.0, 13.8 Hz, 1H), 2.95 (dd, J - 6.0, 
13.8 Hz, 1H), 3.33 (s, 3H), 3.86 (a, 3H), 4.03 (dt, J = 6.0, 8.7 Hz, 1H), 4.76 (d, J 
= 5.7 Hz, 2H), 7.09 (d, J = 8.7 Hz, 2H), 7.09-7.25 (m, 5H), 7.67 (d, J = 8.4 Hz, 
5 2H), 7,94 (d, J = 8.4 Hz, 2H), 8.04 (d, J = 8.7 Hz, 2H), 8.66 (d, J = 8.7 Hz, 1H), 
8.97 (t, J = 5.7 Hz, 1H) 
[a]** - 112±1.0 (c = 0.502, DMSO, 24°C) 
Ttm&Vi (C 26 H 26 N 2 O 7 S-0. 3H 2 0)fc IT 

: C;60.52, H;5.20, N;5.43, S;6.21 
10 : C;60.52, H;5.04, N;5.80, S;6.13 

( §ji 2 m @ ) 

fli** (9) (445 mg, 0.872 mmol) ^D-W^H (282 mg, 0,698 rnmol) 0? 
^tfD77> (6ml) MS, lOV^ZmmmWVfco Kjfc»**:-2mol/L 

15 gSfP^fb-^ b U £ ^7.kMT-jI«& Us b y <>£ fcTM^ ME 

= 4/1 ct»tfita»0«*«K7-fe b v/^tfy^fca-fbtacfcic 

«fc b s H£ 185-186°C® 1 Btjft (10, 386 mg, J&* 87.0%) £|# fc 0 
IR(KBr, v max cm 1 ) 3087, 1745, 1486, 1430, 1342, 1253, 1182, 1162, 1108, 1089, 
20 829 

l H NMR (CDCl 3 ,dppm): 3.02 and 3.09 (dABq, J= 6.0, 13.8 Hz, 2H), 3.53 (a, 
3H), 3,86 (s, 3H), 4.25 (dt, J= 9.3, 6.0 Hz, 1H), 5,13 (d, J= 9.3 Hz, 1H), 6.93- 
7.00 (m, 2H), 7.04-7.12 (m, 2H), 7.21-7,29 (m, 3H), 7.51-7.58 (m, 2H), 7.76-7.83 
(m, 2H), 7.97 (s, 1H), 7.97-8.03 (m, 2H) 
25 [a] D -9,8±1.0 (c = 0,511, DMSO, 24°C) 
7C^^*f(C 28 H 24 N 8 0 B S 2 .)i: LX 

%tmU : C;61.40, H;4,76, N;5,51, S;12.61 
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: C;61.80, H;4.53, N;5.53, S;12.41 

(I31f) 

fl3^te(10) (340 mg, 0.668 mmol) © 5? * 5^1/ X 1/ F (8 ml) SgiftK^ 

MUX* lmol/L*BMb*b 'J*A*«f* (2.0ml) ^|fix, 5Hr»Lfc 0 flfffl 

EI1UoM^7^ hV/^U-v-CfciflrrfcCkfcJ; ^MA 222-223-0 

©iffttf(B-l) (300 mg, «90,8%) fcWfc, 

IR(KBr, v max cm- 1 ) 3448, 3259, 2543, 1724, 1702, 1606, 1488, 1430, 1348, 1278, 

10 1251, 1168, 1145, 1095, 835 

m NMR (DMSO-d 6 ,<5ppm): 2.75 (del, J - 9.3, 13,5 Hz, 1H), 2.97 (dd, J = 5.4, 
13.5 Hz, 1H), 3.83 (b, 3H), 3,94 (dt, J = 5.4, 9.0 Hz, 1H), 7.10 (d, J = 9.0 Hz, 2H), 
7.12-7,24 (m, 5H), 7.71 (d, J a 8,4 Hz, 2H), 7.78 (s, 1H), 7.82 (d, J = 9.0 Hz, 2H), 
8.09 (d, J = 8.4 Hz, 2H), 8.47 (d, J = 9.0 Hz, 1H), 12 76 (br s, 1H) 

15 [a] 436 - 24.4± 1.3 (c = 0.501, DMSO, 25"C) 
7ofS#flr(C 2S H 22 N 2 0 B S 2 )fc l/T 

: C;60.71, H;4.48, N;5.66, S;12.97 
: C;60.73, H;4.41, N;5.83, S;12.67 

mmms 2 tHtn©*»icj: d> ib&yo (b«2) ~ (B-54) *&f&vtzo 

20 ttl0ttMft£&8 1 4 fc^ Ufeo 




( * R 2 ^ ?Jc T ^ ^ 0 a ^ ffi #: "t: -5 C ^ ^ b , « 4> * © IS 
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! No. 


mm 

No. 


R2 


R6 




iH-NMR (DMSO-de) 


53 


B-2 


i-Pr 




R 


0.82 (d, J=6.6Hz, 3H), 0.85 (d, J=6.9 Hz, 
3H), 1.97 (m, 1H), 3.57 (dd, J=6.0, 8.7 
Hz, 1H), 7.42 (m, 1H), 7.46-7.54 (m, 2H), 
7.77 (d, J=8.7Hz, 2H), 7.90 (d, J=8.4 Hz, 
2H), 8.13 (d, J=8.4 Hz, 2H), 8.19 (d, 
J=8.7 Hz, 1H), 8,43 (b, 1H), 12.63 (br b, 
1H) 


54 


B-3 


i-Pr 




S 


0.82 (d, J=6.6 Hz, 3H), 0.85 (d, J=7.2 Hz, 
3H), 1.97 (m, 1H), 3.58 (dd, J=6,0, 9.3 
Hz, 1H), 7.42 (m, 1H), 7.46-7.54 (m, 2H), 
7.88-7.93 (m, 2H), 8.10-8.27 (m, 2H), 
8.19 (d, J=9.3 Hz, 1H), 8.43 (s, 1H), 
12.63 (br s, 1H) 


55 


B-4 


i-Pr 




R 


0.82 (d, J=6.7Hz, 3H), 0.85 (d, J=6.7Hz, 
3H), 1.97 (m, 1H), 3.68 (m, 1H), 7.56 <d, 
J=8.5 Hz, 2H), 7.79 (d, J=8.6Hz, 2H), 
7.91 (d, J=8.5 Hz, 2H), 8.13 (d, J=8.5 Hz, 
2H), 8.20 (d, J=8.2 Hz, 1H), 8.46 (s, 1H) 


56 


B-5 


i-Pr 




S 


0.82 (d, J=6.7Hz, 3H), 0.85 (d, J=6.7Hz, 
3H), 1,97 (m, 1H), 3.57 (m, 1H), 7.56 (d, 
J=8.5 Hz, 2H), 7.79 (d, J=&5 Hz, 2H), 
7.91 (d, J=8.5 Hz, 2H), 8.13 (d, J=8.5 Hz, 
2H), 8.20 (d, J=9.5 Hz, 1H), 8.46 (s, 1H) 


57 


B-6 


i-Pr 


Me0H Q_ 


R 


0.82 (d, J=6.7 Hz, 3H), 0.85 (d, J=6.7 Hz, 
3H), 1.96 (m, 1H), 3.57 (dd, J=6. 1, 8.2 
Hz, 1H), 3.82 (s, 3H), 7.06 (d, J=8,5 Hz, 
2H), 7.69 (d, J=8.9 Hz, 2H), 7.89 (d, 
J=8.5 Hz, 2H), 8.11 (d, J=8.5 Hz, 2H), 
8.17 (d, J=9.2 Hz, 1H), 8.30 (s. 1H) 


58 


B-7 


i-Pr 




S 


0.81 (d, J=6.6 Hz, 3H), 0.85 (d, J=6.9 Hz, 
3H), 1.96 (m, 1H), 3.57 (m, 1H), 3.82 (e, 
3H), 7.06 (d, J=9,0Hz, 2H), 7.70 (d, 
J=9,0 Hz, 2H), 7.89 (d, J=8.4 Hz, 2H), 
8.11 (d, J=&7 Hz, 2H), 8.19 (d, J=9.3 Hz, 
1H), 8.30 (a, 1H), 12.64 (br s, 1H) 


59 


B-8 


i-Pr 




R 


0.82 (d, J=6.9 Hz, 3H), 0.85 (d, J=6.9 Hz, 
3H), 1.97 (m, 1H), 3.58 (dd, J=6.0, 9.0 
Hz, 1H), 7.35 (t, J=8.7Hz, 2H), 7,78-7.86 
(m, 2H), 7.88-7.93 (m, 2H), 8.10-8.15 <m, 
2H), 8.21 (d, J=9.0Hz, 1H), 8.40 (s, 1H), 
12.64 (br b, 1H) 
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g!9 



No. 


No. 


R2 


R6 


* 


iH-NMR (DMSO-de) 


60 


B-9 


i-Fr 




s 


0-81 (d, J=6.9 Hz, 3H), 0.85 (d, J=6.9 Hz, 
3H), 1.96 (m, 1H), 3.57 (dd, J=6.0, 9.3 

2H), 7.88-7.93 (m, 2H), 8.10-8.15 (m, 
2H), 8.20 (d, J=9.3 Hz, 1H), 8.39 (s, 1H), 
12.62 (br s, 1H) 


61 


B-10 


i-Pr 


Br — — ' 


R 


0.81 (d, J=6.9 Hz, 3H), 0.85 (d, J=6.9 Hz, 
3H), 1.97 (m, 1H), 3.57 (m, 1H), 7.66- 
7.76 (m, 4H), 7.90 (d, J=8.4Hz, 2H), 8.13 
(,a, J— o.4Jtlz, ^Iri;, o.lb (a, J=b.Q Hz, 1H), 
8.47 (s,lH), 12.62 (brs, 1H) 


62 


B-ll 


Bn 


o- 


R 


2.75 (dd, J=9.6, 13.5 Hz, 1H), 2.98 (dd, 
J=5.7, 13.5 Hz, 1H), 3.94 (m, 1H), 7.10- 
7.24 (m, 5H), 7.42 (m, 1H), 7.46-7.54 (m, 
2H), 7.67 (d, J=8.4Hz, 2H), 7.77 (d, 
J=8.4Hz, 2H), 7.99 (d, J=8.4Hz, 2H), 
8.43 (b, 1H), 8.45 (d, J=8.1 Hz, 1H), 
12.80 (br b, 1H) 


63 


B-12 


Bn 




S 


2.74 (dd, J=9.3, 13.5 Hz, 1H), 2.98 (dd, 
J=5.1, 13.5 Hz, 1H), 3.93 (dt, J=5.1, 8.7 ' 
Hz, 1H), 7.10-7.24 (m, 5H), 7.42 (m, 1H), 
7,46-7.54 (m, 2H), 7.64-7.69 (m, 2H), 
1.11 (d, d=8.1 Hz, 2H), 7.96-8.01 (m, 
2H), 8.43 (s, 1H), 8.46 (d, J=8.7Hz, 1H), 
12.80 (br b, 1H) 


64 


B-13 


Bn 


ct — — 


R 


2.74 (dd, J=9.6, 13.4 Hz, 1H), 2.98 (dd, 
J=5.4, 13.9 Hz, 1H), 3.94 (d, J=5.5 Hz, 
1H), 7.16-7.18 (m, 5H), 7.57 (d, J=8.2 
JULZ, ZJtl^ /*o / \a, d™o,Z xlz, /rl^ Y.oU v,d, 
J=8.2 Hz, 2H), 7.98 (d, J=8.0 Hz, 2H), 
8.46 (s, HI), 8.48 (d, J=7.7 Hz, 1H) ! 


65 


B-14 


Bn 


ci ~0- 


S 


2.74 (dd, J=9.6, 13.8 Hz, 1H), 2.98 (dd, 
J=5.4, 13.8 Hz, 1H), 3.93 (m, 1H), 7.10- 
7.22 (m, 5H), 7.53-7.60 (m, 2H), 7.66 (d, 
J=8.7 Hz, 2H), 7.77>7.83 (m, 2H), 7.98 
(d, J=8.7 Hz, 2H), 8.46 (s, 1H), 8.47 (d, 
J=8.4 Hz, 1H), 12.81 (br s, 1H) 


66 


B-16 


Bn 




R 


2,74 (dd, J=9.6, 13.8 Hz, 1H), 2.97 (dd, 
J=5.7, 13.8 Hz, 1H), 3.82 (s, 3H), 3.93 
(dt, J=6.4, 8.7 Hz, 1H), 7.06 (d, J=9.0 Hz, 
2H), 7.10-7.23 (m, 5H), 7.65 (d, J=8.7 
Hz, 2H), 7.70 (d, J=9.0 Hz, 2H), 7.96 (d, 
J=8.7 Hz, 2H), 8.30 (s, 1H), 8.44 (d, 
J=8.7Hz, 1H), 12.80 (br 6, 1H) 
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1 0 



No. 


1 Li M |W 

No. 


R2 


R6 


I * 


iH-NMR (DMSO-dg) 


67 


B-16 


Bn 


MeO--^~^ — 


S 


2.73 (dd, J=9,6, 13.8 Hz, lH), 2.96 (dd, 
J=6.4, 13.5 Hz, 1H), 3.81 (s, 3H), 3.92 
(m, 1H), 7.05 (d, J=8.7 Hz, 2H), 7.10- 
7.24 (m, 5H), 7.64 (d, J=8.4Hz, 2H), 7.69 

/J T— Q /4 XI n OVS\ 1 QK (A X—a 1 T3V» OT_T\ 

8,29 (e, 1H), 8.44 (d, J-9.0 Hz, 1H), 
12.81 (br s, 1H) 


68 


B-17 


Bn 


r— <\ /J — 
\L_y 


R 


2.72 (dd, J=9.3/ 13.5 Hz, 1H), 2.97 (dd, 
J=5.4, 13.5 Hz, 1H), 3.93 (m, 1H), 7.10- 
7.22 (m, 5H), 7.31-7.40 (m, 2H), 7.66 (d, 
J— 8.4 Jtiz, 2H), 7.78-7.86 (m, 2H), 7.97 
(d, J=8.4 Hz, 2H), 8.39 (s, 1H), 8.46 (d, 
J=9.0Hz, 1H), 12.82 (br s, 1H) 


69 


B-18 


Bn 




S 


2.74 (dd, J=9.9, 13,8 Hz, 1H), 2.98 (dd, 
J=5.1, 13.8 Hz, 1H), 3.93 (m, 1H), 7.10- 
7,22 (m, 5M), 7.36 (t, J=8,7 Hz, 2H), 7.66 
(d, J=8.4 Hz, 2H), 7.80-7.85 (m, 2H), 
7.97 (d, J=8.4 Hz, 2H), 8.40 (s, 1H), 8.47 
(d, J=8.7 Hz, 1H), 12.80 (br s, 1H) 


70 


B-19 


Bn 


Br— 


R 


2.74 (dd, J=9.6, 13.8 Hz, 1H), 2.97 (dd, 
J=5.7, 13.8 Hz, 1H), 3.94 (m, 1H), 7.10- 
7.22 (m, 5H), 7.62-7.78 (m, 6H), 7.98 (d, 
J=8.7 Hz, 2H), 8.46 (d, J=7.5 Hz, 2H), 
12.80 (br s, 1H) 


71 


B-20 


Bn 


Br-O- 


S 


2.74 (dd, J=9.3, 13,5 Hz, 1H), 2.97 (dd, 
J— 0,1, 13.0 riz, lH;, d.92 (m, lri), 7.30- 
7.42 (m, 5H), 7.64-7.75 (m, 6H), 7.98 (d, 
J=8.4 Hz, 2H), 8.47 (s, 1H), 8.47 (d, 
J=9.6 Hz, 1H), 12.80 (br s, 1H) 


72 


B-21 


Me 




R 


1.20 (d, J=7.5 Hz, 3H), 3.84 (m, 1H), 7.42 
yii, lti/, /.4o- * .04 yon,, iJ i \u, J— o.l 
Hz, 2H), 7.92 (d, J=8.4 Hz, 2H), 8.15 (d, 
J=8.4 Hz, 2H), 8.32 (d, J=8.4 Hz, 1H), 
8.43(a, 1H), 12.68 (br s, 1H) 


73 


B-22 


Me 




S 


1.20 (d, J=7.5 Hz, 3H), 3.84 (m, 1H), 7.42 
(m. lH), 7,46-7.54 (m. 2H), 7.77 (d. J=7.8 
Hz, 2H), 7,89-7.94 (m, 2H), 8.12-8.18 (m, 
2H), 8.32 (d, J=9,0 Hz, 1H), 8.43 (b, 1H), 
12.68 (br e, 1H) 


74 


B-23 


Me 


MeO-^^ — 


R 


1.19 (d, J=7.1 Hz, 3H), 3.82 (s, 3H), 
3.823.86 (m, 1H), 7.06 (d, J=8.8 Hz, 
2H), 7,69 (d, J=8.8 Hz, 2H), 7.90 (d, 
J=8.5 Hz, 2H), 8.12 (d, J=8.2 Hz, 2H), 
8.30 (m, 2H) 
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mi i 



No. 


No, 


R2 


Re 


± 


iH-NMR (DMSO-de) 


75 


B-24 


Me 


MeQ—^~~^) — 


s 


1.20 (d, J=7.2 Hz, 3H), 3.82 (s, 3H), 3.83 
Cm 1H> 7 Of? Cd J=8 7 Hst 2H» 7 70 M 
J=8.7 Hz, 2H), 7.90 (d, J=8.4 Hz, 2H), 
8.12 (d, J=8.4 Hz, 2H), 8.30 (s, 1H), 8.31 
(br s, 1H), 12.61 (br b, 1H) 


76 


B-25 


Me 


CI — — 


R 


1.20 (d, J=7.5Hz, 3H), 3.84 (m, 1H), 

7,89-7.95 (m, 2H), 8.12-8.17 (m, 2H), 
8,31 (d, J=7.5 Hz, 1H), 8.46 (s, 1H), 
12.60 (br s, 1H) 


77 


B-26 


Me 


C! — — 


S 


1.19 (d, J=7.5 Hz, 3H), 3,83 (m, 1H), 
7»od-7.bU (m, jiH), 7.77-7.83 (m, 2ti), 
7.89-7,95 (m, 2H), 8.11-8.18 (m, 2H), 
8.32 <d, J=6.6 Hz, 1H), 8.46 (s, 1H), 
12.65 (br s, 1H) 


78 


B-27 


Me 


F-Q- 


R 


1.19 (d, J=7.2 Hz, 3H), 3.84 (m, 1H), 
7.31-7.40 (m, 2H), 7.79-7.86 (m, 2H), 
7.89-7.95 (m, 2H), 8.12-8.17 (m, 2H), 
8.35 (d, J=7.5 Hz, 1H), 8.41 (s, 1H), 
12.71 (br s, 1H) 


79 


B-28 


Me 




S 


1.19 (a, J=7.2 Hz, 3H), 3.84 (m, 1H), 
7.31-7.40 (m f 2H), 7.78-7.86 (m, 2H), 
7.89-7.94 (m, 2H), 8.11-8.17 (m, 2H), 
8.33 (d, J=8.7 Hz, 1H), 8,40 (s, 1H), 


80 


B-29 


Me 


^^y* * ' ^j/^" " 


R 


1.19 (d, J=7.2 Hz, 3H), 3.83 (m, 1H), 
7.67-7.75 (m, 4H), 7.89-7.95 (m, 2H), 
8.12-8.17 (m, 2H), 8,30 (br s, 1H), 8.47 
(b, 1H), 12.71 (br s, 1H) 


81 


B-30 


Me 


Br — ^ 


S 


1.19 (d, J=7.2 Hz, 3H), 3.84 ((m, 1H), 
7.68-7.75 (m, 4H), 7.89-7.93 (m, 2H), 
8 13-8 16 (m 2H) 8 33 (d J=8 4 Hz 
1H), 8.47 (s, 1H), 12.70 (br s, 1H) 


82 


B-31 


i-Bu 


ri_/ = V_ 


R 


0,73 (d, J=6.6 Hz, 3H), 0.83 (d, J=6.6 Hz, 
3H), 1.33-1.50 (m, 2H), 1,61 (m, lH), 
3.71 (m, 1H), 7.56 (d, J=8.7 Hz, 2H), 
7,79 (d, J=8.7 Hz, 2H), 7.89 (d, J=8.4Hz, 
2H), 8.14 (d, J=8.4 Hz, 2H), 8.32 (d, 
J=7.8 Hz, 1H), 8.46 (s, 1H), 12.61 (br s, 
1H) 
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1 1 2 



No. 


No. 


R2 


R6 


A 


iH-NMR (DMSO-de) 


83 


B-32 


i-Bu 




s 


0.73 (d, J=6.3 Hz, 3H), 0.83 (d, J=6.3 Hz, 
3H), 1.38-1.46 (m, 2H), 1.61 (m, 1H), 
3.71 (m, 1H), 7.56 (d, J=8.4 Hz, 2H), 
7.80 (d, J=8.7Hz, 2H), 7.89 (d, J=8.7Hz, 
Zrl^, o.l4 {,a, d— o.4 Jtlz, jSUJ, o.oo (m, 
1H), 8.46 (e, 1H), 12.65 (br s, 1H) 


84 


B-33 


i-Bu 




s 


0.73 (d, J=6,3 Hz, 3H), 0.83 (d, J=6.6 Hz, 
3H), 1.38-1.45 (m, 2H), 1.60 (ra, 1H), 
3.70 (m, IB), 7.35 (t, J=9.0Hz, 2H), 
7,82 (dd, J=5.4, 9.0 Hz, 2H), 7,89 (d, 
J=8.7 Hz, 2H), 8.13 (d, J=8.4 Hz, 2H), 
8.32 (d, J=7,6 Hz, 1H), 8.40 (g, 1H), 
12.68 (br s, 1H) 


i 

85 

i 


B-34 


i-Bu 


MeO— — 


R 


0.73 (d, J=6.6 Hz, 3H), 0.83 (d, J=6,3 Hz, 
3H), 1.33-1.50 (m, 2H), 1.61 (m, 1H), 
3.71 (m, 1H), 3.82 (s, 3H), 7.03-7.09 (m, 
2H), 7.66-7.72 (ra, 2H), 7.86-7.91 (m, 
2H), 8.09-8.14 (m, 2H), 8.29 (br s, 1H), 
8.30 (a, 1H), 12.65 (br s, 1H) 


86 


B-35 


i-Bu 


MeO~\\ a> — 

V if 


S 


0.73 (d, J=6.6 Hz, 3H), 0.83 (d, J=6.9 Hz, 
3H), 1.38-1.44 (m, 2H) t 1.61 (m, 1H), 
3.71 (m, 1H), 3.82 (b, 3H), 7.06 (d, J=9.0 
Hz, 2H), 7.69 (d, J=8.7 Hz, 2H), 7.88 (d, 
J=8,7 Hz, 2H), 8.11 (d, J=8.7 Hz, 2H), 
8.30 (s, 2H), 12.60 (br s, 1H) 


87 


B-36 


a-Bu 


MbO — Vk A— ■ 
\S — y 


S 


0.73-0,86 (m, 6H), 1.12 (m, 1H), 1.37 (m, 
1H), 1.69 (m, 1H), 3.60 (m, 1H), 3.82 (s, 
3H), 7.06 (d, J=3.0 Hz, 2H), 7.70 (d, 

t. r\ n XT™ oXJ\ h on /J T a a tt cvttv 

<J=a.U Jtlz., <arl), 7.89 (a, <J=8.4 Hz, 2H), 
8.11 (d, J=8.7 Hz, 2H), 8.22 (d, J=9,3 Hz, 
1H), 8.31 (b, 1H), 12.65 (br 8, 1EL) 


88 


B-37 


8-Bu ; 


^j^^ ._ ..LI. ^ L 


s 


0.75-0.83 (m, 6H), 1.12 (m, 1H), 1.37 (m, 
1H), 1.69 (m, 1H), 3.60 (m, 1H), 7.06 (d, 
J=9.0 Hz, 2H), 7.71 (d, J=9,0 Hz., 2H), 
7 90 (d J=8 4 Hz 2H) 8 13 (d J=8 7 Hz 
2H), 8.22 (d, J=9.3 Hz, 1H), 8.47 (s, 1H), 
12.65 (br s, 1H) 


89 


B-38 


HOOC- 
CH 2 - 


Ci~— ^*~^ — 


R 


2.47 (dd, J=6.9, 16.2 Hz, 1H), 2.64 (dd, 
J=6,5, 16.2 Hz, 1H), 4.13 (m, 1H), 7.57 
(d, J=8.7 Hz, 2H), 7.80 (d, J=8.7Hz, 2H), 
7.91 (d, J=8.7Hz, 2H), 8.14 (d, J=8.4Hz, 
2H), 8.39 (m, 1H), 8.46 (b, 1H), 12.58 (s, 
2H) 
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SI 3 



mm 

No. 


mm 

No. 


R2 


R6 




iH-NMR (DMSO-de) 






HOOC-- 
CHs- 


PI _ /. \ ... 


D 
O 


2.40-2.65 (m, 2H), 4.15 (m, 1H), 7 60 (d, 
J=8„4Hz, 2H), 7.92 (d, J=8.4Hz, 2H), 
f .yo t,a, J— y.4riz, zry, /.yy ^s, lti), 0.25 
(d, J=8.4Hz, 2H) 8.42 (br s, 1H) 12.59 (br 
s,2H) 


91 


B-40 


HOOC- 
CH 2 - 


MeO~^^ — 


R 


2.47 (m, 1H), 2.64 (dd, J=6.3, 16.5 Hz, 
1H), 3.82 (a, 3H), 4.12 (t, J=6.3 Hz, 1H), 
7.06 (d, J=8.7 Hz, 2H), 7.70 (d, J=8.7 Hz, 
2H), 7.90 (d, J=8.7 Hz, 2H), 8.11 (d, 
J=8.7 Hz, 2H), 8.30 (s, 1H), 8.37 (br s, 
1H), 12.60 (br s, 1H) 


92 


B-41 


! HOOC- 
CH 2 - 




S 


2.20-2.44 (m, 2H), 3.87 (m, 1H), 6.82 (d, 
J=8.7Hz, 2H), 7.46 (d, J=8.9Hz, 2H), 
7.66 (d, J=8.7Hz, 2H), 7.94 (d, J=8.7Hz, 
2H), 8.07 (s. 1H), 8.10 (br a, 1H) 


93 


B-42 


HOOC- 




S 


2.42-2.75 (m, 2H), 4.15 (m, 1H), 7.35 (t, 
J=8,7Hz, 2H), 7.85 (t, J=8.7Hz, 2H), 
7.91 (d, J=8.4Hz, 2E), 8.13 (d, J=8,4Hz, 
2H), 8.40 (s, 1H), 8.41 (br s, 1H), 12.50 
(br s, 2H) 


94 


B-43 


HOOC- 
(CH 2 ) 2 - 


c, -0~ 


R 


1.68 (m, 1H), 1.89 (m, 1H), 2.24 (t, J=6.9 
Hz, 2H), 3.83 (m, 1H), 7.54-7.60 (m, 2H), 
7.77-7.83 (m, 2H), 7.86-7.92 (m, 2H), 
8.11-8.17 (m, 2H), 8.35 (br s, 1H), 8.47 
(s, 1H), 12.43 (br s, 2H) 


yo 


TJ A A 

r>-44 


HOOC- 
(CHs) 2 - 




s 


1.69 (m, 1H), 1.89 (m, 1H), 2.23 (t, J=7.2 
Hz, 2H), 3.83 (m, 1H), 7.53-7.60 (m, 2H), 
7.77-7.82 (m, 2H), 7.89 (d, J=8.4 Hz, 
2H), 8.13 (d, J=8.4 Hz, 2H), 8.34 (br s, 
1H), 8.46 (s, 1H), 12.44 (br s, 2H) 


96 


B-45 


CH3S- 
CH 2 CH 2 - 




R 


1.67-1.93 (m, 2H), 1.94 (a, 3H), 2.27-2.49 
(m, 2H), 3.91 (m, 1H), 7.42 (m, 1H), 
7 46-7 54 Cm 2TT> 7 74-7 80 (m ?TT> 
7.90 (d, J=8.4 Hz, 2H), 8.15 (d, J=8.4 Hz, 
2H), 8.37 (d, J=8.1 Hz, 1H), 8.43 (a, 1H), 
12.75 (br s, 1H) 


97 


B-46 


CHsS- 
CH2CH2- 


CI — — 


R 


1,67-1.93 (m, 2H), 1.94 (s, 3H), 2.27-2.50 
(m, 2H), 3.91 (m, 1H), 7.53-7,59 (m, 2H), 
7.76-7.82 (m, 2H), 7.87-7.93 (mi 2H), 
8.12-8.17 (m, 2H), 8.37 (d, J=8.4 Hz, 
1H), 8.46 (b, 1H), 12.79 (br a, 1H) 
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m i 4 



No. 


No. 


R2 


R« 


* 


iH-NMR (DMSO-ds) 


98 


B-47 


CHaCH*- 


MeO— ^ ^ — 


R 


1.65-1.95 (m, 2H), 1.94 (a, 3H), 2.26-2.50 
(m, 2H), 3.82 (a, 3H), 3,91 (m, 1H), 7.06 
vu, d— tj.u £iz ; ^n^ 7 f„ *u ^u, y»u xiz, zxlj, 
7.89 (d, J=8.4Hz, 2H), 8.12 (d, J=8.4Hz, 
2H), 8.31 (s, 1H), 8.36 (d, J=9.0 Hz, 1H), 
12.79 (br a, 1H) 


99 


B-48 


CH 3 S- 
CH2CH2- 


Br ~Q~ 


R 


1.65-1.95 (m, 2H), 1.94 (a, 3H), 2.25-2,50 
(m, Zti), 3.91 (m, IfcL), 7.67-7;76 (m, 4H), 
7.90 (d, J=8.1 Hz, 2H), 8,15 (d, J=8,7Hz, 
2H), 8.38 (d, J=9.3 Hz, 1H), 8.48 (a, 1H), 
12.79 (br s, 1H) 


' XOO 


B-49 


CHsS- 

CH2CH2- 




R 


1.66-1.93 <m, 2H), 1.94 (a, 3H), 2.28-2.48 
(m, 2H), 3,91 (m, 1H), 7.78-7,85 (m, 4H), 
7.90 (d, J=8.1 Hz, 2H), 8.14 (d, J=8.7 Hz, 
2H), 8.36 (d, J=9.3 Hz, 1H), 8.40 (a, 1H), 
12.69 (br a, 1H) 


1U1 


±>-oU 


CH 3 S« 
CH2CHa- 


Rr _/^v_ 


S 


1.65-1.96 (m, 2H), 1.94 (a, 3H), 2.25-2.48 
(m, 2H), 3.91 (m, 1H), 7.67-7.76 (m, 4H), 
7.90 (d, J=8.1 Hz, 2H), 8.16 (d, J=8,7Hz, 
2H), 8.38 (d, J=9.3 Hz, 1H), 8.48 (a, 1H), 
12.79 (br a, 1H) 


3.02 


B-51 


(Indole-3- 
yl)metliyl 




R 


2.88 (dd, J=8.1, 14.1 Hz, 1H), 3.09 (dd, 
d-o.7, 14.1 Hz, 1H), 3.96 (m, 1H), 6.84- 
7.02 (m, 2H), 7.09 (d, J=2.1 Hz, 1H), 7.20 
(d, J=7.8 Hz, 1H), 7.32 (d, J=7.8 Hz, 1H), 
7.76-7.94 (m, 4H), 7.50-7.65 (m, 4H), 
8.43 (d, J=9.0 Hz, 1H), 8.46 (a, 1H) 


103 


B-52 


H 


/==\ 

CI — k ^ — 




tJ.bb (s, /irlj, /.o/ (a, <J— ij.l Hz, 2H), 7,80 
(d, J=8.1 Hz, 2H), 7.94 (d, J=8.1 Hz, 2H), 
8.16 (d, J=8.1 Hz, 2H), 8.22 (br s, 1H), 
8.46 (s, 1H) 


104 


B-53 


Me 


/=\ 


R 


1.21 (d, J=7.6 Hz, 3H), 3.86 (m, 1H), 
7.53-7.63 (m, 2H), 7 90-8 07(m 6H> 8 18 
(d, J=8.1 Hz, 2H), 8.31 (d, J=1.2 Hz, 1H), 
8.33 (d, J=8.7 Hz, 1H), 8.57 (s, 1H), 
12.69 (br b, 1H) 


105 


B-54 


Me 




S 


1,21 (d, J=7.5 Hz, 3H), 3.86 (m, 1H), 
7.53-7.63 (m, 2H), 7.91-8.07(m, 6H), 8.18 
(d, J=8.1 Hz, 2H), 8.31 (a, 1H), 8.33 (d, 
J=8.7 Hz, 1H), 8.57 (s, 1H), 12.69 (br a, 
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mmm 1 o 6 



HOOC 




11 12 




C-1 



(M 1 xg) 

5 (1.00 g, 2.43 mmol) t V * ?)Vfc>V h T % F (0.05ml) ©f b7 

tfD75> (20 ml) (0.25 ml, 2,87 mmol) ^Afl^., 

SSt 6M»b£o SMfl'fb^'tlC^) (0.501 g, 2.92 mmol) $ £> 

£ N-J^l/^l/tfU > (0.80 ml, 7.28 mmol) E^T! 2 0 B#FJ« L, 

fc 0 SMi^&iJtlXs 2mol/L^^-?r^ttiCLfc#^ftm^^^T-ttffiLfe 0 * 

io m & 6%j»«:j- b i; t? kimwi, 7K-ejiB^^#b, m&mwtf- y •) ->Ai;t 

Bftfe (13,947 mg, » 73.7%) £f#£ 0 
J H NMR (CDCl a ,<?ppm): 1.30 (s, 9H), 3.08 (d, J = 5.8 Hz, 2H), 4.23 (m, 1H), 
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4.98 (d, J = 3.7 Hz, 2H), 5.33 (d, J = 9.2 Hz, 1H), 7.16-7.28 (m, 6H), 7.46-7.57 
(m, 4H), 7.68 (m, 1H), 8.02 (d, J = 8.5 Hz, 1H) 
($211) 

f|j£*(13) (470 mg, 0.889 mmol) tU-V>MM (360 mg, 0.890 mmol) 0 
5 7F7U"D77> (5ml) gi|70'CC4HiIjtlfc, HJSiCD-VVg? 
M ( 180 mg, 0,446 mmol) § Ha * £ P> fc 4 H* ffl£$ l> & 0 ££tt K 7jC £ AD A > 2mol/L 

$8«u 7jcT*Ji«#U »M;?- b U ACTH!*^ $E«$gOfco 
^> 'J ijyi^DT b 7 -f -fctfU £ * 1 0/1 fc 

10 T»tB1-**»*Kl«>s ?*Yy/^*yi''T:ffim<kt%Ztte£ \), Buft 168- 
165°C0§I» (14, 337 mg, JR^ 71.9%) £f#fco 

IR(KBr, Vmax cm" 1 ) 3446, 3292, 2979, 1712, 1427, 1408, 1367, 1348, 1288, 1157, 
1084, 1020, 897 

X R NMR (CDCla, d ppm): 1,27 (a, 9H), 3.08 (d, J = 5.8 Hz, 2H), 4.24 (m, 1H), 
15 5.28 (d, J = 9.1 Hz, 1H), 7.16-7.30 (m, 6H), 7.36-7.47 (m, 4H), 7.58 (d, J = 6.9 
Hz, 2H), 7.97 (s, 1H) 
[o] D - 16.0±1.1 (c = 0.506, DMSO, 27°C) 

(i3ig)' 

<fb##J(14) (281 mg, 0,534 mmol) X ^ 1/ > (7 ml) g&T! b 

20 V7)VtUB& (0.823 ml, 10.7 mmol) £#D;is 2 0 P#PJ» b& 0 

■CMfctSCfcfcJiiK fM 233-234°C® @ » (C-l, 204 mg, ft* 81.1%) 

IE(KBr, v max cm" 1 ) 3340, 3087, 1736, 1701, 1377, 1352, 1165, 1105, 1018, 812 
25 »H NMR (DMS0-d 6 , 6 ppm): 2.76 (dd, J = 9.9, 13.7 Hz, 1H), 3.01 (dd, J = 4.7, 
13.5 Hz, 1H), 4.00 (m, 1H), 7.13-718 (m, 5H), 7.31 (d, J = 3.8 Hz, 1H), 7.39-7.55 
(m, 4H), 7.74 (d, J = 7.1 Hz, 2H), 8.33 (s, lH), 8.76 (d, J = 6.9 Hz, 1H) 
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[aJ D - 13.9±1.1 (c = 0.504, DMSO, 27°C) 
5 {3 m Is fe o 

$ 1 5 



00 No. 


% No. 


R 2 


R 6 




<H~NMR (DMSO-d 6 ) 


107 


C-2 


i-Pr 




R 


0.83 (d, J=6.9 Hz, 3H), 0.88 (d, 
J-6.9 Hz, 3H), 2.01 (m, 1H), 3. 65 
<m, 1H), 7.39-7.52 (m, 3H), 7,57 (d, 
J=4.1 Hz, 1H), 7.69 (d, J=4.1 Hz, 
1H), 7.73 (d, J=8.0 Hz, 2H), 8.33 (s, 
1H), 8.52 (s, 1H) 



±mtmm(D^mizm^ m.is~mi 9 K^i-{b&tKD-i)~<D-i5), ce-d 

10 ~(E-i9), 43 J;r>'(F-i)-(F-7)^^t5 c i:^T-t^o 



46 



WO 02/28844 



PCT/JP01/08S07 




47 



WO 02/28844 



PCT/JP01/08S07 



R 2 

R 6 -^)^-H^^-S02NHr^COOH 



No. • 


R 2 


K 6 


E-l 


H 


0 


E-2 


H 


MeQ— — 


iil-O 


xi 




3D 4r 


HUUUUfcts- 




E- 5 


H . 




E-6 


H 


MeO-^T^ — 


TT\ rr 

l!/- / 


H 


r <a M — 


E-8 


HO 1 — (\ /V— 


*"" 


E-9 






E-10 






E-ll 


i~Bu 




E-12 


i-Pr 


Q=v- 


E-13 


Bn 




E-14 


HOOCGH2- 




E-15 


MeSCHaCHa- 




E-16 


H 
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m 1 8 



No. 


W 


R6 


B-17 






E-18 






E-19 


H 
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MMP4 14 ffi) irtf-f 4 DiXbfeo 

MMP-2 (4 Calbiochem-Novabiochem International, Inc. 4 |]|Xlfeo 
MMP-8 &rp|K© Human Bone Marrow cDNA %M^Xs PCR fc 4 o "C 
5 Catalytic domain ( 9B Phe~ 262 Gly)^±iili bfeo £*x£His#^ N x>rO^^-- 
•^«IifaJ&*#X.Ufe.*J8&®5gS^^^-pTrc99A WD-=>^U IPTG 
(Isopropyl-/?-D-thiogalactopyranoside) 4 -oTjl^^fi&ft&VV ^JSffiM 
#fc3§38lyjk<Tbau F. Ho, M. Walid Qoronfleh, Robert C, Wahl, Trica A. 
Pulvino, Karen J, Vavra, Joe Falvo, Tracey M. Banks, Patricia G. Brake and 
10 Richard B. Giccarelli : Gene expression, purification and characterization of 
recombinant human neutrophil collagenase. Gene 146, (1994) 297-301, 

15 7 4 yif^n filttllMMP- 8 %mfc 0 

MMP-9 {4 Y.Okada et al.(Yasunori Okada, Yukio Gonoji, KatBumi Naka, 
Katsuro Tomita,Isao Nakanishi, Kazushi Iwata, Kyoko Yamashita.and Taro 
Hayakawa. Matrix metalloproteinase 9(92-kDa gelatinase/type IV collagenase) 
from HT1080 human fibrosarcoma cells. Purification and activation of the 

20 precursor and enzymic properties J.Biol.Chem 1992,267,21712-21719).Sl) t i: © 
flfe©#*£ [l)Yasunori Okada, Tatsuhisa Morodomi, Jan J.Bnghild, ko Suzuki, 
Atsusbi Yasui, Isao Nakanishi Guy salvesen and Hideaki Nagase Matrix 
metalloproteinase 2 from human rhumatoid synovial fibroblasts. Purification 
and activation of the precursor and enzymic properties. Bur.J.biochem, 

25 1990,194,721-730, 2)Robin V.Ward, Rosalind M.Hembry, John J.Reynolds and 
Gillian Murphy The purification of tissue inhibitor of metalloproteinase-2 
from its 72kDa progelatinase complex. Biochem.J 1991,278,179-187] 
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t)*T#iisH®bfcoiPfesHumanfibrosarcoiiaaATCCHTl080 ft 10% Fatal 
calf serum (PCS) ft £tt Dulbecco's ModifiedMedium (DMEM)T- 37°C, 48brs 
(5%) Jg&U Confluent fTSe Confluent Cell & FCS ft&VMfc DMEMTH 
fc*&#ft*f&M2nd).C©*iHI^ MMP-SftfcfcfcfcfcfcDMEM+fc 50n g /ml 
5 © Phorbol-12-myristate-13-acetate (TPA) tilMX^o TPA ftHl#J|ttt£jfti& 
b (3000 rpm, 16 mm) „ ±$%mft$&M (UP-20, Toyo) T* £fr 450ml (C«H 
bfe 0 £©?iiit/ft Gelatin-Sepharose., Concanavalin A-Sepharoee & K , 
MMP-9 iffl#£j8#f N &*Mt& (UP-20, Toyo) T-fSMU Sepbacryl S-200, Green 
A matrix fcM&ffib TIMP iiO^lift fj& a o &WT*> Procollagenase ft 

10 TPCK-Trypsin (Final cone. 3 jug/50ju React.Mix) T'^tt^b bfco 

MMP-12 (i Human Placenta Total RNA £> RT-PCR £ «fc t) Catalytic 
domam( 100 Phe~ 268 Gly)ft:« bfc . C ftft His 9 ^ i>f D — Vffl$f\1§S>$L 
%mXLfc^mWmm^i7 ? — pTrc99AHB !l^D-r>?U IPTG (Isopropyl- 
{3 -D-thiogalactopyranoeide) £ £ o TWfgilft ft& Vk ^m&WfrfomM bfco 

16 MMP-12 mSCtD^e^ (6M&SSI) 

^^^l/-^avh^77-f- (NiCbelateingSepbarose) C J: ?) M bfco 

>^ftffl\ JSttffl MMP-12 ft #fc 0 
MMP-13 tt IL-1, TNF Mft bfc t h R# A*MJM SW1353 & mRNA ftp 
20 ®[bfc 0 RT-PCR Catalytic domain( 104 Tyr- 267 Gly)ftJ#li bfc 0 £ft£ 

His x>xD^r-4--¥tJif^ffift^XUfe^Bll^^^^ *--pTrc99AHE 

£ £ O - = > ^ IPTG (iBopropyl-/? -D-thiogalactopyranoside) tiotg 
a&fcSHftffkVu WttH#E^ bfco 5pjSttM**»6 MMP-13 ©#!ifci\ t 

25 Chelateing Sepharose) fc J: D bfeo 39ffi:£ !> (6MII) 

£i&5ktS £:P3B#fcSlfii© U 7 #-^-f >yftfirV\ rSM MMP-13 ft#fe 0 
S$|fc#3 2 MMMP©@||lpiWSft©«£& 
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MMP vmmfe&Mfe&tt, C. Graham Knight, Frances Willenbrock and 
Gillian Murphy : A novel coumarin-labelled peptide for sensitive continuous 
assays of the matrix metalloproteinases : PEBS LETT., 296, (1992), 263-266 
©aifetelp Ufco if: MOCAc-Pro-Leu-Gly-Leu-A 2 Pr(DNP)-Ala»Arg-.NH 2 ft 
Peptide Institute^ Inc. Osaka., Japan %F&\^fz 0 M^MOT V± 4 & 1 -O O-fb 

(a) mw&j&mw), sukmmps), mmi 

(b) s«(Mis). mmm 
(O ssrc&^sit). si^(mmps) 

(D) SWOOSH) 

^ti-?ttfco^tm^SSai^U> ftSl:J:t)li(%)S*fcfco 

{l-(A-B)/(C-D)} X100 
I G eo fc* B* (%) # 50% £ * S & g £ j§* t o 
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m2Q 



lb#w No. 


MMP ft 


iWStt IG60(nM) , 


MMP-2 


MMP-8 


MMP-9 


MMP-12 


MMP-13 


A-l 


9.31 


230 


212 


1,88 


15.0 


A-5 


ND 


ND 


ND 


28.4 


ND 


A-6 


9.71 


233 


368 


12.5 


234 


A-8 


3.37 


25.2 


218 


2.78 


22.6 


A-9 


287 


266 


9320 


27.3 


433 


A-10 


5.46 


97.4 


135 


2.42 


59.2 


A-14 


2.66 


7.07 


174 


1.88 


5.51 


A-16 


265 


ND 


758 


26.2 


774 


A-19 


144 


113 


247 


7.71 


113 


A-22 


7.84 


53.3 


144 


2.69 


5.31 


A-24 


670 


337 


2370 


10.0 


678 


A-25 


12.2 


75.9 


179 


7.48 


140 


A-26 


514 


569 


1807 


40.2 


ND 


A-27 


6.08 


57.3 


67.9 


1.55 


54.5 


A-28 


10.9 


26.1 


483 


5^05 


44.8 


A-30' 


44.4 


320 


502 


11.4 


226 


A-36 


16.3 


127 


226 


2.98 


140 


A-46 


7.16 


279 


157 


2.25 


19.0 


A-50 


4.86 


146 


88.6 


0.699 


11.9 


B-l 


. 1.29 


28.2 


43.8 


3.55 


2.96 


B-2 


1.83 


15.1 


13.8 


2.92 


14.5 


B-3 


7.45 


18.9 


70.5 


3.16 


15.0 


B-4 


1.27 


56.9 


.. 5.71 


3.06 


5.51 . 


B-5 


5.24 


25.7 


14.8 


1.33 


6.18 


B-6 


0.347 


6.47 


10.0 


0.370 


1.16 


B-8 


1.38 


10.5 


11.1 


1.96 


9.53 


B-9 


8.05 


12.5 


55.0 


1.33 


13.1 


B-10. 


0.373 


31.7 


3.96 


0.643 


3.38 


B-ll 


1.08 


26.1 


16.2 


2.40 


6.34 


B-12 


1.44 


25.9 


66.9 


3.69 


9.30 
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It 2 1 



1 b n W No. 


MMP H 


mtm iceoOoM) 


MMP-2 


MMP-8 


MMP-9 


MMP-12 


MMP-13 


B-13 


1.20 


92.3 


1 11*8 


1.41 


5.08 


B-14 1 


2.56 


72.8 


19.5 


2.49 


11.0 


B-17 


2.09 


22.4 


! 22.6 


3.21 


12.1 


B-21 


1.47 


58.2 


19.9 


5.86 


22.0 


B-23 


0.479 


15.4 


16.2 


1.37 


2.04 


B-24 


6.30 


18.5 


109 


1.50 


8.40 


B-25 


0.484 


51.7 


5.69 


0.949 


4.82 


B-26 


8.30 


42,5 


54.4 


1.24 


14.1 


B-27 


0.901 


25 2 


13 3 


3.29 


15.3 


B-29 


0.313 


45 2 


5 82 


0,470 


2.60 


B-31 


3.57 


144 


35.7 


4.55 


32.6 


B-34 


1.63 


24.9 


; 53.6 


3.35 


6.82 


B-38 


2.14 


104 


11.6 


2.54 


7.43 


B-45 


2.15 


29.0 


26.3 


2.66 


17.5 


B-46 


1.17 


57.0 


24.0 


1.08 


11.0 


B-51 


0.276 


66.0 


4.24 


0.761 


2.66 


B-52 


2.50 


453 


34.7 


5.55 


29.5 


B-53 


2.41 


373 


1 173 


2.54 


12.4 



ND : Not Determined 
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1 

s* (I) THUfeSftS-fli** 10 mg 

£,& V00 mg 

ZJ-VX^-^ 274 mg 

HPC-L 16 mg 

10 1000 mg 

3 (i) •tt*fcsft*fc**kft*ft e o jtyj'AOia^fcato n->a 

A\ M (ffumtfttt ?L^0. 5-1 ram) bfc©^ ttftT*. *t£>ft& 

is -zmmbmmm%m%o 



5*5 ( I ) 'CSfcjnSflj^ft 10mg 
M 79 mg 

20 n->;*£— 5 s - 10 mg 

gjgJTU >87^'>»A lmg 

100 mg 

5$ (I) T*ift:b£nMfa&tK JUI&6 0 X yS'a.O.fcS^Cjt*. 3->X 
12 0^ y*ya©i5v>l:at.i:nfet^f7'Jvg7^i/«>AS V 
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a (i) •cafc^nsfl;^ 15 mg 

M 90 mg 

n — 42 mg 

5 HPC-L ; 3 mg 

150 mg 



5£ (I) •e**>Sil*fl3*1^ All* 6 0 * y S/JiO^S^KTlto □ 
8*1014 

(I) *e*to*tl*fl3#W 10mg 
« 90 mg 

15 *RMHz;VO-:* 30 mg 

CMC»Na 15 mg 

7f7'J 5_mg 

150 mg 

5JS (i) Ms »g^;va-x, cMc-Na 

*£tt£TU 1 5 0 m s <0#feiW*»*o 
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mt«z>mm 



i . ~« (i ) 




R 3 

R 2 &7.k?!tM3\ M£tiWTfc JcWS§mt/*;K ®&&;ft,-c^T <fc.wr y 
> ; 



fc (4 £ fix v> x <b £ ^ # 5?#&&&3gaS ; fc* U R t i) i f^7x y - 2 , "5 
20 -)v~2, 5 -SM;i/Trfe3) T^ft^'fb&tk ^o^flStt fo^nF 

2 . R 8 #5S : 



R 5 i*S : 
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{R 7 )m 




(R')m-J 





(R')rrv 




(R 7 )m-|- 




{R 7 )rrv 




•o 




(R 7 )m 




(R 7 )m 



(R 7 )m 




O 



fg^y;v^;]/^#s Mn^$&T;v*;K trn^ ft;v5jt*i/, iitjv^jv 

6 tf^rt^tf^K >f rS/;v> ^7A £&M$l£fiT 

& i Wgm7;v*;K 1 t* n *>>T*®3&£ftT wt $> y -;i/s tpo** 
€©^«#> fcb^^ft&oSlllLtffF 
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10 « IflSfcttlg 2«ia«!i©tti£«u *©#*iBttflU ^7^-7^, %u< 
8 . R e jb«5$ : 




(3**x R 7 &Jcl>-m&fyt3£Mli) 
9 . R 6 #5£ : 




(R 7 (ifiBBi:!e|jta) 
1 0 . (II) : 
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R 




COOH (II) 



7^>iK nhn, i/7A gl^litlvt^^??;, JfetttKn^ 

io T»s%*n*fl3<r*N *©^s&#s f®70r7^s & b<&£*i*>© 

1 1 . (III) : 



S/r>\ ^gsstiT^T* jt^r 5 y „ £fc£t Knar- 
s') ■Z'm$th%fc'gii®, %<Dft^m®itif., %(D7V fel/<tt**l&© 



5 S 8 |«: 
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